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In Chile, the EPRES was included in the first Chilean Employment Conditions, Work, Health and Quality of Life Survey (ENETS), performed in 2009-2010 on a population-based sample of workers 15 . Changes were introduced on the EPRES in order to perform the necessary adaptations to the Chilean labor market (e.g., income brackets), as well as following the recommendations provided by the Spanish experience 12 , involving either the exclusion of items, changes in the number of response categories, the content of response scales, or the wording of items. The most significant changes affected the "rights" subscale, where ENETS developers reformulated the original questions into items relating to social security rights in terms of affiliation 16 . The same procedures employed for response categorization and scale management as the original Spanish scale are used in the Chilean EPRES 12 .
The purpose of this study was to perform a psychometric analysis of the Chilean Employment Precariousness Scale (EPRES-Ch), assessing item-level and scale-level statistics, including acceptability, reliability and construct validity of the EPRES-Ch among private salaried workers.
Materials and methods

Subjects and study design
Data come from the first ENETS, applied on a representative sample of the wage-earning population of the continental urban and rural workforce. Sample selection followed a multistage, stratified, random sampling procedure. Questionnaires were administered at home by trained interviewers. Fieldwork was conducted between September 2009 and October 2010. In all, 9,503 subjects who were currently working or had been working during the preceding 12 months were interviewed, with an overall response rate of 73. 9% . Further details about the survey are available elsewhere 15, 17 .
Because the EPRES is specifically devised for employed workers with a formal contract, the sample for this study was restricted to the subsample of currently occupied dependent workers with a contract, including domestic workers. This excludes jobless workers (n = 1,146), employers, selfemployed and family workers (n = 2,395) and dependent employees without a contract (n = 1,115). The military (n = 96), and those older than 65 years of age (n = 74) were also excluded to grant comparability with the original Spanish psychometric study. Finally, given the skip and branching logic in the Chilean survey, public sector employees (n = 429) were also excluded. The final sample size is n = 4,248.
Participation in the survey was voluntary and confidential, and informed consent was obtained from each subject. Data sets are completely anonymized and publicly available. This study was approved by the Ethics Research Committee of the Pontificia Universidad Católica de Chile.
Measurement instruments
• The Chilean Employment Precariousness Scale
The original Spanish version of the EPRES has been described elsewhere 12 . As indicated above, the EPRES was adapted by ENETS developers in collaboration with GREDS-EMCONET researchers, both to adapt it to the Chilean labor market context and to include some recommendations provided by the Spanish experience.
Like the Spanish version, the EPRES-Ch is a composite measurement scale comprising six dimensions: temporariness, disempowerment, vulnerability, wages, rights and exercise rights. However, the ENETS team replaced the items from rights in the original EPRES with new items. Also, although some response categories were not identical to the Spanish original, where it was feasible, we regrouped as in the Spanish scale. In all, the EPRES-Ch has 22 items, with response scales that consist of 4-point frequency scales in the "vulnerability" and "exercise rights" subscales, 4-point ordinal scales in "wages", 5-point categorical scales in "temporariness" and "disempowerment", and 3-point categorical scales in "rights". Finally, subscale scores are computed as simple averages and then transformed into a 0-4 scale and averaged into the global EPRES score, with low scores implying low precariousness and high scores indicating high precariousness 12 .
• Demographic and occupational variables
For the sample description, the demographic and occupational variables used were sex, age, occupation, type of contract (permanent or temporary), economic activity (9 groups according to the International Standard Industrial Classification of All Economic Activities -ISIC Rev. 4) and occupation (coded according to the International Standard Classification of Occupations -ISCO-88).
Analysis
Item-level descriptive statistics were performed, including item means and standard deviations, and response value frequencies. The latter were examined to determine the extent of missing data and whether all response choices were used for the different items, as well as their endorsement frequency 18, 19 .
A correlation matrix was used to examine item internal consistency and item discriminant validity using Pearson correlations after correction for overlap, i.e., excluding the item in question from the corresponding subscale 18 .
Scale-level statistics were assessed: acceptability (measured as the proportion of subjects with at least one missing item for each subscale), subscale means (with standard deviations), observed score range, proportion of subjects with lowest and highest possible scores (floor and ceiling effects, respectively), as well as Cronbach's alpha coefficient. Exploratory factor analysis was performed using principal axis analysis and varimax rotation.
Finally, the factor structure was examined with confirmatory factor analysis (CFA) 20 . The EPRES is a reflective measurement model. The hypothesized model was that which resulted from the theoretical developments and exploratory factor analysis conducted with Spanish data 12 . Asymptotic free distribution estimation methods were used in order to fit the non-normally distributed data. A single step, 6-factor measurement model was specified, allowing the factors to correlate freely at the latent level, and including error terms for each measured variable. Model fit was evaluated using non-normed Fit Index (NNFI) 21 , Comparative Fit Index (CFI) 22 , the Root Mean Square Error of Approximation (RMSEA) 23 and Standardized Root Mean Square Residual (SRMR) 24 . Cut-off values indicating a good model fit were set at 0.9 for NNFI 21 and CFI 22 , 0.05 for RMSEA 25 and 0.08 for SRMR 25 .
All analyses were performed considering the sample corresponding to a complex sample design and using SPSS for Windows, version 19.0 (IBM Corp., Armonk, USA), with the exception of CFA which was performed with R, lavaan package (https://cran.r-project.org/web/packages/lavaan/ index.html).
Results
Demographic and occupational characteristics of study participants are presented in Table 1 . The sample included a higher proportion of men (66.1%) than women (33.9%), with close to 50% of the sample aged between 25 and 44, and with secondary-level education. The majority of people in the sample work in social community services and other service sector activities, and are in non-qualified manual (elementary) and non-manual (service) occupations, holding permanent contracts (81.2%), and reporting job tenures of 3 years or less (46.4%), with the second largest group reporting long job tenures (10 years or more) (26.2%). Table 2 shows item descriptive statistics. There was a low proportion of missing item-level data (below 10%) and all response categories were used for all items, with response distributions generally skewed towards the lower end of the continuum. Endorsement of response categories was under 0.80 for all items, except two in the "temporariness" subscale (previous unemployment and tenure) and one in the "rights" subscale (active contributions to pensions system). Item means were roughly equivalent within subscales, with the exception of "job tenure" in Temporariness and "day off" in Exercise Rights, which had a higher mean than other items in that subscale, and "cover basic needs" in Wages, "active contributions to pensions system" in Rights, and "treated in an authoritarian and violent manner" in Vulnerability, which had lower means than other items in their respective subscales.
Cad. Saúde Pública 2017; 33(3):e00156215 Item-scale correlations between an item and its corresponding subscale corrected for overlap were above 0.4 for items in five subscales and above 0.2 for the Rights subscale. In addition, all 22 items correlated higher with their corresponding subscale than with the other subscales. Correlations between items and their hypothesized subscales were roughly equivalent within subscales, with a few exceptions, most notably the "monthly salary" item in Wages.
Scale-level descriptive statistics are shown in Table 3 . The proportion of subjects with incomplete data ranged between 0.4% and 8.8% across subscales, the highest being for disempowerment. Globally, almost 80% of the sample responded to all items in the questionnaire. Subscale scores ranged within the theoretical 0-4 range, and the overall score ranged from 0 to 3.5. Subscale means ranged between 0.70 and 2.25, and standard deviations are all around 1.
Cad. Saúde Pública 2017; 33(3):e00156215 Percentages of ceiling effects were low (< 5%), but high floor effects were observed in Rights (49%), Vulnerability (36%) and moderately high for Exercise Rights (23%) and Temporariness (24%). The global score had neither significant floor nor ceiling effects. Cronbach's alpha coefficients were greater than 0.70 for four subscales, but were lower for Temporariness (0.62) and for Rights (0.44). The global Cronbach's alpha was 0.83.
Results for the exploratory factor analysis are shown in Table 4 . All items presented the highest loading within their theoretical subscale; all item loadings were above 0.35. The model explained 52.2% of cumulative variance. Figure 1 shows the path diagram for the first-order EPRES model. The underlying factors or dimensions, represented by ovals, are assumed to contribute to each set of items linked to them (measured variables, represented by rectangles). Double-headed arrows connecting the ellipses represent the correlations allowed among the underlying factors (factors allowed to correlate at the latent level). 
Discussion
Chile is the first country in South America where a version of the Employment Precariousness Scale has been applied and psychometrically evaluated, and this is the first study to include confirmatory factor analysis of the EPRES. Examined on a nationally representative sample of private employees comprising a wide range of occupations and economic activities, and holding both temporary and permanent contracts, the EPRES-Ch demonstrated good acceptability, adequate metric properties and its factor structure was confirmed.
Items generally performed well, with a response rate of over 90%. Interestingly, the "monthly salary" item has a high response rate (96%). There was full use of response ranges and frequencies of endorsement of response categories below 80% as recommended 19 . The two items that had endorsements over 80% in one response category, represent, in the remaining categories unlikely situations for the sample under study: duration of current contract, with most being permanent contracts; reporting unemployment in the past year, given the high employment rate of the period; and lack of effective active contributions to the pensions system, given this is a subsample of formally employed workers. It is expected that with other samples or under different labor market conditions, these items will perform better in this regard.
Cad. Saúde Pública 2017; 33(3):e00156215 Item means and standard deviations were roughly equivalent within scales, with few exceptions. Three items representing rather extreme or infrequent situations exhibited low means: being treated in an authoritarian or violent manner, wages not allowing covering basic needs, and having no effective active contributions to pensions. These items may serve the purpose of extending the measurement range towards more extreme situations. However, the first is a double-barreled question and would benefit from re-phrasing, as has been done successfully in the revised version of the Spanish EPRES scale 26 . Conversely, "job tenure" exhibited a high mean relative to the Temporariness subscale, capturing a frequent situation in the country (short job tenures or high job rotation) 27 .
Item internal consistency or the extent to which items are related to the concept being measured (item-subscale correlations) were all above the expected threshold of 0.40 18 , except for items in the "rights" subscale. They did, however, satisfy the 0.2 threshold suggested by Streiner & Norman 19 . Additionally, item discriminant validity was highly satisfactory, meaning items are not measuring other concepts they are not supposed to measure. Item-scale correlations were roughly equivalent within subscales, with the exception of "monthly salary", possibly due to its more quantitative nature in contrast to the other two items in Wages. Subscales exhibited response rates at or above 90%, with scores spread widely across the theoretical 0-4 score range. For the overall score, a high level of data completion indicated good acceptability, with global EPRES-Ch scores spread widely across the theoretical range and negligible floor and ceiling effects. However, high floor effects were observed for Rights (48.6%) and Vulnerability (36%). In the case of Rights, this is possibly due to the universal and strongly normative character of the rights being assessed, which constitute different components of social security that are mandatory in Chile. In the case of the vulnerability subscale, and as was previously discussed for the Spanish EPRES 12 , this high floor effect is possibly the consequence of using double-barreled questions tapping rather extreme situations such as having received "authoritarian or violent treatment", or of favorable labor
Cad. Saúde Pública 2017; 33(3):e00156215 market conditions during the year the survey was conducted, with unemployment rates falling steadily throughout the period from 9% to 7.1% 5 . As discussed previously, this may be limiting the ability of the EPRES to identify workers with mild vulnerability, which is why rewriting double-barreled questions has being strongly recommended 12 , and successfully performed in the revised version of the Spanish EPRES 26 .
Temporariness had a moderately high floor effect (24%), although substantially lower than if the original Spanish version of the questionnaire was used (74%). This is due to the introduction of items tapping "tenure" and "previous unemployment", which allow temporariness to better capture varying levels of stability among workers holding similar types of contracts, and especially to capture differing levels of job stability among permanent workers 12 . Exercise Rights, a subscale almost identical to the Spanish original version, had a floor effect of 22.8%, which, as in Spain, is probably attributable to the universal character of most rights assessed.
The global score's Cronbach's alpha coefficient was well above 0.7, the standard considered adequate for group comparisons, indicating good reliability. However, not all scales performed similarly. While the Temporariness subscale's reliability score was close to that threshold (0.62), the Rights subscale performed poorly (0.44). This poor performance is consistent with low item-scale correlations within this subscale and the low loadings in the exploratory and confirmatory factor analyses, especially for the "active contributions to pensions system" item. This scale is also the subscale that holds least resemblance with the original EPRES.
In all, the rights subscale appeared somewhat problematic, although not as problematic as to exclude those items from the EPRES-Ch. The wording of items in rights is different to the original scale, since they are not directly assessing entitlement to the right, but rather whether workers are registered to different components of the social protection system (unemployment, pensions, and occupational health insurance). In the case of the "pensions" item, workers are asked both about enrolment and whether they are being deducted the money for their pension fund from their salary every month (which may or may not result in full entitlement to a pension by the end of his or her working life). When studying a formally employed population, these appear to be non-discriminant items. In fact, the "active contributions to pensions system" items should be better suited as an indicator of formal/informal employment. In the case of the "unemployment benefit" item, the system being assessed is mainly based on savings in individual accounts with small complements from an insurance fund 28 which until 2009 provided very restricted access. Thus, this right is also markedly different from the nature of rights assessed by the original Spanish questionnaire, which were universal and collective rights. Comparability with other versions of the EPRES scale currently under development and with the Spanish original version would benefit from the inclusion of rights of a similar nature to those assessed by the original version of the EPRES, leaving issues of registration and effective active contributions to assess the formality or informality of jobs.
The study has some limitations. One is the exclusion of public sector employees. In Chile, private sector employees are hired under a different labor code (the Chilean Labor Code) to public sector employees, most of whom are hired under the Administrative Statute. For this reason, the ENETS survey did apply a few non-identical EPRES items to public sector employees, which is why the study was restricted to private sector employees. Psychometric properties were examined among public sector employees with a more limited number of items, with similar results to those described here (results not shown). As a result, we believe the EPRES-Ch to be suitable to apply to all types of salaried workers. Own account workers and informal workers (i.e., employees working without a contract) were also excluded. The EPRES has not been fully adapted to be used in informally employed workers, but most items could be applied to them, such that a study focused on this group of workers is recommended. Regarding self-employed workers, the dimensions of precariousness are likely to differ among them when compared to dependent workers, thus requiring an in-depth study to identify and describe them. Another consideration to bear in mind is the differences between this scale and the Spanish original scale, which could compromise the equivalence between both. In fact, a revised version of the Spanish original scale has recently been published, with improvements in most scales. We recommend that future editions of the EPRES-Ch adopt these improvements which will help to overcome most problems identified here.
Conclusion
The results of this study provide evidence of the good metric properties of the Chilean version of the EPRES, with data quality being satisfactory, scaling assumptions being met, and scale structure confirmed, suggesting the EPRES-Ch is adequate for epidemiologic research in Chile. Results also contribute to the overall assessment of the EPRES scale's psychometric properties in a different national and normative context. The study also adds new evidence of structural validity with a confirmatory factor analysis. Improvements are suggested that should be introduced for future editions of the EPRES-Ch. Employment precariousness is an emergent global social determinant of health that must be properly measured. Similar studies in other South American countries are desirable to enable international comparisons and multinational studies.
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